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8/\"1 3 Electric field production by the tidal dynamo

Susumu Kato and Toshitaka Tsuda
Ionosphere Research Laboratory, Kyoto University, Kyoto

The tidal dynamo theory and the observation is still finding a disagreement
between them. The present work concerns a revise of the theoretical approach which
has so far been only two-dimensional neglecting entirely the vertical electric
current (e.g. Tarpley 1970). The atmosphere is assumed here to be a pldne and have
a horizontally uniform conductivity. Vertically both uniform and non-uniform
conductivity are considered. The main point here is to find a rigorous solution of
a three-dimensional problem thereby considering fully the vertical structure of the
field.

It is found that the vertical current, though small, is important; The electric
field and current, wave-theoretically, consist of two modes. One is tidal having
the same dispersion with tide the other is hydromagnetic having the wave-number
vector orthogonal to Bg. The boundary in vertical direction generates the latter.
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8P—I ]8 On the Expected Signature of the
Reconnection in the Magnetotail

A. Nishida'?) and c.T. Russe11(2)
(1) Institute of Space and Aeronautical Science, University of Tokyo, Komaba,
Meguro-ku, Tokyo 153 :

(2) Institute Geophysics & Planetary Physics, University California, Los Angeles,
California 90024, U. S. A.

The idea that the expansion phase of the magnetospheric substorm corresponds to the
field-1ine reconnection in the near-earth portion of the magnetotail has recently been
questioned by Akasofu et al. who claim that the magnetic field observations in the mag-

netotail during expansion phases are not compatible with the above interpretation.

In order that their critical argument be valid, it is essential that the reconnec-

tion process is correctly understood. Their criticisms, however, appear to be based

instead on insufficient understanding on the physics of the reconnection. Hence in order

to avoid further misunderstanding we wish to enumerate some basic features of the recon-
nection in the magnetotail.

(1) Beyond the distance of the near-earth neutral line the plasma sheet should thin.

Hence the Probability is quite high that the satellite observes the lobe-type field when
the near-tai] reconnection is in progress.

(2)

As a consequence of (1) and high speed of the plasma flow inside the thinned plasma

sheet, the magnitude of southward B, (i.e. the component of B perpendicualr to the tail

midplane) has to be 1ow ( |Bg] = 1 g )

(3) Presence of the fielq Tine kink (i.e. the slow shock) that characterizes Petschek,

Sonnerup etc's theoretical models is an artifact that results from the assumption of the
incompressibility.

(4) Similarly the perpendicularity of the flow with-respect to the magnetic field pre-
dicted by earlier "incompressible”

More refined theory of Hayashi and Sato shows no sign of such a kink.

theories is an artifact. Compressible theories
predict that plasma flow in the thinned plasma sheet is almost parallel to the magnetic
field direction.

(5) Behaviours of plasra and magnetic field earthward ang anti-earthward of the neutral

Hence data obtained by Vela satel]
garded to represent the behaviour of the very near-

line are distinctiy different, lites should not be re-

earth portion of the plasma sheet.
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8P“I 26 STUDY OF MINI-SUBSTORM
DURING SUNSPOT MINIMUM YEARS

TAKAO SAITO and TOHRU SAKURAI
Onagawa Magnetic Observatory and Geophysical Institute, Tohoku University

Discrepancy among the mechanisms of magnetospheric substorms is maiply due to
difficulty in identification of substorm onset. Since low-latitude Pi2 is very useful
for the identification, and since most small-magnitude substorm has a single onset,
analysis of low-latitude Pi2 associated with mini-substorm is very useful to inves-
tigate the substorm mechanism.

The electric field applying on the magnetosphere is transformed into the magnetic
energy that is stored in the magnetotail and is dissipated during substorm. The
electric field BsV is expected to be weak during IMS, therefore, we could have a good
chance to study mini-substorms during IMS. The period of Pi2 tends to become longer
with decreasing of substorm magnitude, especially during sunspot minimum years.
Occurrence of Pi2 becomes frequent during sunspot minimum years. Consequently, long-
period Pi2 is expected to occur frequently during IMS associating with mini-substorms.
This inference suggests that Pc5-like Pi2 with very weak background perturbations
tends to take place during IMS. Actually such Pi2's did take place during the last
Sunspot minimum years and during magnetically quiet periods as shown in Fig.l.

The following two points are very important when the mechanism of substorm is
studied by analyzing long-period Pi2 associating with mini-substorm.

(1) From both observational and theoretical viewpoints, there is no any remarkable
d}sgontinuity in the characteristics between the long-period Pi2 associating with
minl-substorm and short-period Pi2 associating with jambo-substorm.

(2) Mini-substorm possesses all the fundamental features that jambo-substorm possesses

The study of the mini-substorm and the long-period Pi2 that BEEUCEEd during. IHS
has the following merits :

(1) The substorm mechanism can be revealed in the simplified form in contrast to_the
jambo substorm which tends to mask the mechanism because of its complex multiple-
onset structure.

(2) The substorm onset time can be clearly identified by the onset of the clearly
Sinusoidal Pi2,

(3) Sinusoidal waveform of Pi2 is readily entracted out of the background magnetic
pe;turbations because of the small magnitude of the associated substorm.

(4) Owing to the long period of Pi2 and the small magnitude of the associated sub-
storm, OrQ1nary magnetograms can be used for the analysis of Pi2. This means
that station distribution is much denser than in the case of the short-period

Pi2 as§oci§ted with jambo-substorm whose wave characteristics can be analyzed
only with induction magnetograms.
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INTERFEROMETER SYSTEM FOR JOVIAN DECAMETER WAVE (QBSERVATIONS

OF TOHOKU UNIVERSITY

Hiroshi OYA, Akira MORIOKA, Minoru KONDO, Tetsuro KONDO, Shunichi MIURA

(Geophysical Institute, Tohoku University)

Ag LKA % S HE Z SHEM zFE-
(A - 52)

Interferometer system that consists of 40 m spacing antennas and 1030 m spacing antennas for the
observation of Jovian decameter waves has been built in Zao observatory of Upper Atmosphere and Space
Research Laboratory with cooperation of Geophysical Institute in Tohoku University.
The interferometer of 40 m spacing started prior to the development of 1030 m interferometer on
Dec. 5, 1975. Using this interferometer, the data of the Jovian decameter waves have currently been
accumulated with complete identification that the decameter waves are emitted from
Jupiter. An example from observation data is given in Figure 1.
A new system with long baseline ( 1030 m spacing) started the operation from
Sept., 1977; the observational technique of the Jovian decameter wave is advanced

by this long base-line system so as to detect the position of the emissions that

have intensity up to 10'23 Watt/ mZHz.

DEC 6 1975
ELEVATION ANGLE —DEG.

25 20 15 10 Figure 1
— TRONG e Result of the interferometer obser-
EMISSI10N EMISSION
oo@éﬂ Ee vation carried out on Dec.6, 1975; the

format is given as a directional angle
GEN(Oya etal, 1976) versus the local time

that is given in the ordinate. The obser-

06562 ved peak values of the signal are plotted
) by piece of Tines for the signal intensity
above a threshold value. The thick lines
are used for the strong emissions and
0014

the thin Tines are used to indicate the

weak emissions. The results of Plotted

data indicate that the directional

25 20 15 10

angle of the emissions coincides with
DIRECTION ANGLE— DEG

the optical position of Jupiter.

Oya,H. ,A. Morioka, M. Kondo, Science Reports of the Tohoku University, Sr 5, Vol 23,133 (1976)
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IOA—I 56 The thin layered field-aligned current in the solar wind.

O.SAKA

Department of Physics, University of Kyushu

The distribution of thin layered field-aligned currents (current
layers) in ten interacting regions (IR°s) of the solar wind at

1 AU is investigated. Each IR is identified as either a stream

interface or an interplanetary shock.
In seven IR's, a very high occurrence of the current layers
is found, particularly in high proton temperature regions. Using
the data from two satellites, it is suggested that the current layer
is expected to be small in spatial extent and composed of a short-
lived field-aligned current.
In three IR's, however, the occurrence of current layers is
very low, even if a high proton temperature is observed. These
low activities are found to be partly attributable to the low density
Plasma which can not carry enough current to cause strong field
disturbances.
No definite conclusion regarding the generation of the current
layer emerges but it is suggested that the current layers are able
to be interpreted in terms of the field-aligned thermoelectric
current caused by the local heating processes.
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‘1P_I 89 SEC /CUSP 1976 ROCKET PROGRAM ( Progress Report )

M. EJIRI, J.K. OLESEN, F. PRIMDAHL, E. UNGSTRUP
ISAS DMI DMI DSRI

Two rockets, SEC II and CUSP II, were launched at 8:08 Aug. 27, 1976 and
14:55 Aug.22, 1976 from Sondre Sstromfjord, Greenland. The University of Tokyo/ISAS and
DMI proposed to measure the electron density, its fluctuations associated with iono-

spheric plasma instabilities, and electron temperature with the impedance probe ( IP ),
the fixed-voltage Langmuir probe, and the electron temperature probe (TEL ).
CUSP payload : The payload did penetrate the Cusp. The on-board instruments showed

typical heating of electrons inside the Cusp and enhancements of elect-
ron density at the Cusp boundaries. The E-region showed distinct fluc-
tuations in the electron density. An upward ( along B ) electric field
of the order of 10 mV/m might be inferred and a downward ( along B )

flux of low energy electrons was observed.
SEC payload : The payload was succesfully launched during SEC in Godhavn and Sondre
Stromfjord as obderved by ionosondes. The payload measured fluctuations
in electron density in the

E-region, and a northward
electric field of 30 mV/m
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] OA-H 63 Magnetic Properties of Yamato(j), (k) and (m) Chondrites and Their Planetological

Meaning (¥ 2 (}).(&).(m)3>FZ4ih o HatAe L e o k)
Takesi NAGATA
National Institute of Polar Research

Mineralogical, chemical and magnetic analyses of Yamato(j), (k) and (m) chondrites have recently been
completed. The metal.phase composition and their basic magnetic properties at room temperature are sum-

marized in the following table.

sample (3) (Hs) (k) (Ls) (m) (L5 ) unit

( metal composition )
Fe T«33 7.64 T.50 wt %
Ni 0.78 0.96 0.83 wt %
Co 0.05 0.06 0.06 wt %

( magnetic properties )
is 15.5 14.3 17.5 emu/gm
IR 0.14 0.045 0.024 emu/gm
Hc 16 8 4 Oe
HRe 1,700 375 175 Oe

The metal compositions of the three samples are not considerably different from one another, but their

thermomagnetic curves are much different from one another as shown by Figures 1-3.

Analyses of the thermomagnetic curves with reference to the mineralogical compositions have indicated
that the metal phase of respective samples mainly comprise
Yamato(j); kamacite + plessite + taenite + magnetite,
Yamato(k); kamacite(1) + kamacite(2),

Yamato(m); kamacite + taenite.

The differences of metal phase composition among these chondrites are mainly due to a difference in their

thermal cooling histories, and partially due to a weathering effect (only Yamato(j ) which contains magne-

tite ).

YAMATO ()
FIRST RUN

i

'!'

INTENSITY OF MAGNETIZATION

INTENSITY OF MAGNETIZATION
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Magnetic Properties of Yamato-74 Meteorites
Takesi Nagata and Minoru Funaki

National Institute of Polar Research
Three chondritic meteorites among the Yamato-1974 meteorite collection are magnetically examined in

fair detail. These chondritic meteorites are Yamato-74-442 ( olivine pigeonite ch.), Yamato-74-646

( olivine pigeonite chondrite ) and Yamato-74-662 ( carbonaceous chondrite ). The main magnetic para-

meters observed are summarized in Table 1.

Table 1
Magnetic parameters | 74-442 (LL) 74-646 (LL) 74-662 ( C)
Is 6.05 3.22 0.825 emu/gm
IR 0.22 0.02¢ 0.102 emu/gm
He 85 20 143 Oe
Hize 550 410 800 Oe
@) - ~300 ~300 °c
@*d'ﬂ/" 560 540 ~550 °g
Ge(x) 780 790 e °c
@ - - 740 e
e ve) - = 580 °c
@ r e 680 730 600 °¢c

Important results revealed by the present experimental works will be as follows :

(a) Magnetic characteristics of olivine-pigeonite chondrites

The magnetic characteristics of the LL chondrites have been clarified for the first time. As expected,
Is values of the LL chondrites are considerably smaller than those of the L chondrites. The metallic

phase of the two chondrites comprises mostly plessite and taenite, containing considerably less amount of

kamacite. This may be due to their metallic phase composition that Ni content is relatively high because ofa
small amount of Fe.

(b) Strong and stable NRM of Yamato-74-662 carbonaceous chondrite

The main ferromagnetic constituent in Yamato-74-662 C-chondrite is magnetite. After the first heat
treatment up to 800°C, the ferromagnetic component comprises only magnetite and taenite, in other words,
Fe304 plus Ni-rich iron. This sample keepsanunusually strong ( In = 4.2 x 102 emu/gm ) and stable
( ﬁi/e ~3000e ) NRM, though its Ig value is considerably small. It seems that the oxidization process

in carbonacecus chondrites is closely related to the acquisition of NRM.
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Basic Magnetic Properties of Stony Meteorites anc Lunar Rocks
Takesi NAGATA
National Institute of Polar Research

Very little works have so far made on the quantitative dependence of the basic magnetic propertics on

the chemical composition for stony meteorites and lunar rocks, in which the main ferromagnetic constituents

are FeNi alloy grains.
The bulk chemical compositions and the basic magnetic properties have been determined for 4 lunar

igneous rocks, 2 lunar breccias, 3 lunar fines and 9 chondritic meteorites ( excluding carbonaceous
chondrites ). As shown in Fig. 1, there exists a linear relation between the saturation magnetization ( Is )
and the weight content of metallic iron ( c(7e®) ) for a wide range of c(Fe®). It seems that tke relationship

is expressed by

Is = 218 C(Fe®) emu/gm . )

This result indicates that the ferromagnetism of stony |
meteorites and lunar materials is mostly represented Is vs C(Fe)

by the metallic iron.

However, the magnetic transition temperature

of these samples is sensitively dependent on Ni

content in the metal phase. In Fig. 2, the relative

ratios of saturation magnetizations of pure iron, \

I(Fe®), kamacite I(« ) and plessite I(A+7 ) are

plotted against the Ni content in metal phase. It may

be generally concluded that Is is almost represented

oor o1 i
by I(Fe®) for the samples in which Ni content is less
than 5 wt?%, whereas the major ferromagnetic com- Fig. 1
ponent is kamacite for those in which Ni content is
= () 1s > 05
larger than 5 wt%. (Fe’)/ls = 1 Sl St o

These experimental results can be reasonably 10— B T

well understood on the basis of equilibrium phase ° % ®
. i F o (]
diagram of Fe-Ni system by taking into consideration o 1(Fé )/ Is °
the thermal histories of the moon and meteorite parent o Hat)/ls
o Iater)/ls
planets. 0.5 T
[
| °
\ °
o
o
o d é
0 S :
0 5 10 wth 15
Fig. 2
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